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[020057631 



^;^V: 2004/1/16 



^ ^^^^ ^711- <a-^§>fe -^-^^^(2), -^71 ^^^H(2)ofl <Sm^^lS]ol ^7] <a-^^H(2) 
n%s\^ *7lsl ^ oj.^^ S^«>^ 1 ^7l;(lH^(4). -^•71 1 ^7lxiH«- 

mS). ^7] ^Bl(8)«^ ^^t-M^ISlol ^71 €B](8)« ^7l» ^Zl-^m ^1 1 ^^^-^g-^l 

(10), ^7] 1 ^2l-^:xl(i0)ofl <?i^^^l£)o1 -^71 1 ^zl"^^] (10)1- ^i^Ftb ^7]7} -B-^ 
Slol -^5^^^^ ^ Sjtil^'^l Z^-Zi- ^ 7fl ol>3-o^ Slal2:(12). 

7fl o]>a-sl >11 2 ^z^■^^l(10'). ^7] z^-2^■^ 2 ^zt^^KlO')«^) '?^^^^lS|o1^7l 2 

Z^-^^l(10')S.^El ^7l^ S^^Vfe ^O^S. ^ 7fl o]>S-^ ^] 2 ^7l>^H^ 

(14), ^7] z^-z^^ 2 ^7l;^H4(14)<Hl 'a^'i^l^*^! n^^^ ^7l^oil 
^ ^£1- ^^*>fe ^ 7ll o]^^ Wl^xjr^i'l'a 7l->i$^7l(16), >8-7l z^-zt^ til^A}-:^ 

7>>i§A^7l(16)« ^7l» i^*>fe 3.^^(18) ^ ^71 >ll 1 ^7];^IH^(4). 2 

^7l;^llcH«-(i4), S|tilS(12)<^] ell<^lBl# ^-il^Val ^7] ^]^^^^^ 

7>^i$^7l(16)«^ ^^5)cH M^^^ ^^el(34)«- i-^^Vfe ^^^S. bI- 

^^*>Ji, -^-71 4i!l-7> M-B|-ifl3£^ *>c^ ^^n^^ ji^^V* ^-^^l-Jl 7ll 

^^tb ^^l^^lBll- ^-g-l- ^ JL3).7> Sir!-. 
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£. 1 

M]^^^^^ ^^^n^i ^^^}. ^s^ns.. ^i^^^r 
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^l^^^^-a ^^^^'^^ A^^SflS ^^^^] ^ 13-^ {An apparatus for 

measuring biodegradability of a sample using non-dispersive infrared analysis method and 
method thereof} 

3E 1^ ^ ^^ofl rcj-^ til^>L>^^^ ^^^^^^ <^l-§-^l-^ n^^}^ «<3-^^ 14 

£ 2^ ^ ^^ofl 4^ al^-j+^isl^ ^^^^^^ ol-§-^ ^^^^]^ 

2 : ^^^^ 4 : 1 ^7]:^]o]^ 



1020057631 



#^ ^;^>: 2004/1/16 



10 : 1 10' : y^] 2 ^^^^] 

12 : Slw]^ 14 : >11 2 ^7l>lH^ 

16 : 7>>i^^7l 18 : i^-g-7l 

20. 20' : 24. 24' : ^^7^ 

26 : 28 : ^la^w 

30 : ^-ilr^M-H^ 32 : Jil^7l 

34 : 36 : ^^1-^^ 



17> ^ ^^v^o. JL^7^3] ^S^nS. ^^^^] ^ ^^«c}-^<^l ^tb D]^ 

Tim ^s^n^^ 3.^^}^ s.^^ ^tii^oflA-i ^^3*1-^ oiAv^^^^o^ oj:^ 

(non-dispersive infrared, NDIR) <^]-§-«><^ ^^^7)1 ^^^^^ ^^^Jl, ^7] 

L8> <a^^o.s. '>s^«fl^'oiBi- -^^ Pi>§# ^/sfe ^i-"?!^^ ^^«^ ai4. C02 ^ 
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%^ ^^>: 2004/1/16 



^s. Ai-g-i)^ ^€-^>» 3^ll7]AH] iz]-^e]s|.^] ^ji Dfl^-sVs.s.'^l til'Sl-^ 

2h-g-<Hl ol-ar^^dt. n^7}^i ^o.^ 45^^ 70%ol^5i ^^s)^ al^^>« 

19> ^^ofl ^>€<^1>H cf'a^t!: "^^el 7^ ^^^^o] 

6|] 3^)711: ^^^ul -fe|x4B^-^ ^^«><^ 1- 

20> olfzi- ^o], if^S] 7^^^ v^:^c] ^-SJ-;^]^. z]-^ ^^3]:^] ^6\] tfl^ rtHl;^V^^ol 

«>ia<Hl 421- 7ll^§]-i^^ ic^o] Tll^slJi o;io.p^, c]5lt!: ^^S. ^ 

^ ^oHA^ >S«-«fl^^ ul^;^V ^nfl^jl o;It:^.. nem, ^3*^^ ^7}s>\- 

x\^^s^ ^cflofls. ^^^}jL ^#*>ji, ^^^ojD^, ;'fl-^^^^ ^fe ^^t!: 

>a-Blloln^, ol5l^ ol^S oi^l-c^ 2]-^ ;^]^oi] tB^ ;5g^§Jl£^ o^^T^] ^c].^ ^ ^^7]. 
^:^]7} tfl^slJi Sir]-. 

2i> ^^^oi ^;^^-|.j7^|. JL^tJ^^ ^tfl*>fe i^l'S^^ tflA> 

#oi] o^^|.<^ ^^^^^ ol-tts}-^^* ^^^}^ STURM ^^U-"^^ o]-g-tl- ^i^^s. ^^iJ-^o] o;[ 
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23> 5E ^^^^ -^^H^^^-^^-e. ;^lW095/277953:oll^ flfl'^J=^«^l ^7] 

, ^71 <y:^Bl -§-^^ ^^-S]-^ ^7] -§-<^O.S ol^^^^lS^ 

24> >ll5.318,909^fe ^o]s. ol>a-s1 X\s.7} 9X^ ^ 71) c>]j^$] ^-g- 

7m 3Ef-*>fe SjW]^ ^^^]o\] "g-^^yjL, 2^ ^^7]^ T^l^ll-<^1 ^^S^Vfe <^1^^ 

25> T^l^^^l ;til6,143,515Sfe ^Efl^ ^-g-7loll :±:^ ^7] 

-2-^ ^^tb ^ ol-^r^^iiiS. ^7l» ^^ol] ^sj-A]^ ^Hl^ofl ^^o^ ^^m^ '=>] 

26> ^I^Sfl^ 31^^>S1 ^^*>7l S. tj.^ ^^^^ ^]-%-^ 

^^t-il. ^7] ^^1^^ 3:?i<iflA-1 :il^;^>7V ^tflElc^ ^'S^l-fe OIA]-^^^ 




10020057631 %^ ^^>: 2004/1/16 



!8> ^ ^^]^^ ^-^^-^i. ^S^-SB^^ ^/2.^ S)Wl7> 

7> Sltq-. 



7] ^^^^]S\c>] ^7] ^B\^ ^uz)-t!: ^7l» ^z^-^V^ >11 1 v|z:^^^l, ^7] 1 ^z^- 
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til2:S.-^Bl Ufl#5)^ ^71* ^^^^ ^<HS. ^ 7l) o]^^S\ 2 ^^^^] , ^7] 2^2^^ 7^] 2 

«^ olAV^^^fi^ #^*>fe ^olS. ^ 7ll o]>a-^ um-ar^iil-^ 7>^^4^7l, ^7] 

7}^^^^7]% ^3^^ ^711- i^^^ ^ ^7] :q 1 ^7l;»iH^ 

(4), ^] 2 ^7l;^lo^^(14), £ltil3:(12)<^l «^l^^^ls)<^ el]o]Bll- ^7] wl^^tt^^i^l'td 

7>rii^^7Kl6)«^ ^#Sl<H e|l<^lB|# Jil^*>^ £^:af|-^ ^^o.^ ^4. 

^^dim: ^iTl^fe r^n: ^7] o]^3i^^±.7} >ll7l^ ^7l^ol| ^7^^-^ ^^y].^^ :^]7]-s[^ 

^a^]: ^7] -H-«l)7>>i7> 7^]7]^ ^711- ^z^■s>fe ^7] ^S^l-^ ^7] z^-z^-s^ SjtilS 

^ ^^1; ^71 2^2^^ AJA^^ OIAV^^^^ S.^^}^ ^7]^ ^^^^ ^^^1 ; 

^^^>fe ^^1; ^71 olA].^^^^ C-llolB^* ^^B]S ^^*H 

» ^^^^ ^ '8-71 Z^-Z]- 0:1 7>r5;^^7l# 71^ ufl#sl^ oKi^^iil* iE 

^^}^ ^71* S.^^^ ^^1}-^^ >il^^4. 

J2> ^ ^T^oi] 14^ Wl^AV2^i!]Ai ^^^4^^^ ^]-%-t}<:^ ^^^nS.^ ^^*>7l ^tflA^^ 

''•i <5]^^^^^# ^}^^}^ ^^Sl-Tll '^Jl-tfl^^^ ullr;^>S] oil^G^ ig-Aj^ 



020057631 m^ •a^V: 2004/1/16 

^ ^^^V* 



^fC°^oy=- — X 100 



36> c^7]^^, 

37> Dt(%) : 'S^SflS. 

38> (C02)t : i^^V^ £|til2:S.-¥-B] ^^ . 

39> (C02)b ' ^]^S'Sr^] ^«l7> «<}-#S)^ ¥^ ol^Sj-^^o^ oJ:o^ 

«> ThC02 : ^1^^ :^wl7> ^wl^iS^Bl 
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43> 0^7lAi, 

44> Mtot • '«€-«fl:£ ^^A] ^tilofl :^7m ^IS^ ^oL^il- '^<J=(g) 
45> : # ol^l-^ ^ofl -a-7l€:5l^ «l#(g/g) 

46> 44 : o]Ai.^^^^ ^^}^ 

*7> 12 : o]A>^^^o^ €^>^<^li=f. 

«> o]^]-, ^S*Vo^ ^ ^^oi] tt).^ A^^^^^ Jl^^V^ -^^^^fl^^ #^^^1 ^ 

49> £ 1^ ^ ^t^<»fl rc|-^ Hl^-tt^iq^ ^^^^^^ <>l-§-*H '^J^SllHl- ^^^^ 13-^^ M- 
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51> ^ ^^oflA-lfe ^7] ^g^n^ ^^^>7> .^t|]S|T3^ o]X^^^^S] <g:0. ^^^7] ^tfl 

52> ^ ^T^6\] tt^s. :g.7]^ ^^^>^ <a-^^S(2). ^^-71 «a-^^^(2)oll 

A^7] ^^^^(2)S^B^ Wfl#S|^ ^7lSl -fr^ ^ <g-^^ 3:^*1-^ 1 ^7l;*lH^ 
(4). ^7] 1 ^71>|]<H^(4)«^1 ^^-M^lSl^H ^7l^ofl ^7^^^ c>]X]r3[^±^ ^]7]^ 

zl-s^l-fe 1 ^zi-^;^1(10). ^7] 1 ^z^■^^l(10)«^ «?l^'M:^l5l<H ^7] 4 i ^2^-^^l(10)» 

^^t!: ^7l7> -fr<?3£lJl A]^ ^ ^ti] £^ Sltll7l- ^cH£ ^ 7fl ol>g-^ ^ 

WlS(12), ^7] y^Z^^ ^tilS(12)<^l ^^^^l^l^l £|til3:(l2)S.^Bl ^7l» ^Z^-^> 

^ ^ 7fl ol>S-6^ 2 ^Zl-^^l(lO'), ^7] 21-21-51 41 2 ^2l-;g-:*l(iO')<^l 

^7i ^] 2 ^^^^]ao')s.^^ ^7i^ ^^§v^ ^<Hs ^ 7fl oi>a-fii >ii 2 

^7l4lo]«-(i4), >a-7] 21-21-^ 2 •§■7] /i|l<:>i:f (14)0)1 ^^^^l^lol ttfl#s|^ ^71^0^1 3.^-^ 
«=>1^^^^^ ^<^£ ^ 7ll ol^6^ Wl^A>^iq^ 7].^^4^7](16)^ >^7^ Z^-Z^- 

^ Wl^A>;^^.a 7].>,^4^7l(16)§ ^7l» S.^§>^ 5L^^(18) ^7l T^i] 1 ^7]^]^] 

^(4). >il 2 ^7l>llol^(14), Slwl^(i2)<Hl "?!^^^l£]ol cil^lBll- ^^^1-Jl -a-7l wl^'tlr^iZl 
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«^7lAi, ^7] ^Hl3:(12). ^1 2 ^2^-^:5:1 (10-). ^1 2 ^7]:^]o]^{W , Hl^-^^iS]^ 7>>i^^ 
71(16) ^ 3£^-?-(18)« ^^H^S- ^>M-^ ^^l-^-^-Csampling part)(36)S. 

^^1(10)S.^B| i3fl#5)^ ^7l» ^71 t:l-^7ll -i^m ^^€^^(36) z1-z1-<^ «d^'i^lt!:m:£ 
3). 

tb^. ^7] T=f^7fl2l -§#^^(36) z^-z^-ofl ^Lt^o] o;^^ ^^j 2 ^7]>llcH:f-(14) ^ ^1^^^^ 
-Jd 7>>i^^7l(16)fe ^7] ^^^(34)<^ $X^, 
55> ^ ^T^6\] 4^ 1 ^7l;^lo1-^(4) ^ 2 ^7l>ll<H-¥-(14)^ til^-it^isl^ 7>>i*^7l(16) 

^^o.^ *S7il >S-7l 1 :^7l;^H^(4)^ ^7] olxv^^:d^;«ll 71^^1(6)3. -R- 

^71^1 -B-^ ^ Sl^^-7] m-^«(20), -fi-^:^(24). '3-^:^1(26) ^ ^ 

a«lw(28)S. ^^^slal, >S-7l ^1 2 ^7l;^H-f (4)^ ^7] ^^12.(16)^ ^SJ^^ ^7]^ 
^ S^«V7l i^l-'i^(20') ^ -a-^:^l(24')5. 

56> ^7] 1 ^7l>lH^(4) ^ 2 ^7l;^H:^(14)^ -^^^^1(24 . 24')^ 2:^ 

7Umass flow control ler)-!- >«>>-§-«>^ ^<^] ^7] l-^Jll- 2:^71^ <5l'iV^^di;*ll7l^ 

^1(6) ^ 5)a]2:(i2) -f-s] 'S^-f^'^l^i SJ-^^^^ ^^^}7] 

5j]o]B)ofl w]^l^^T3l^(proportional-integral-derivative, PID) 1}"^^ ^^(equal 
percentage) a>^^o^ o.^^^3|. oj-^^ -fH^m ^ Sl^, ^7] ^^^^.^ 

^^Bl(34)oll ^I'^^cl-. 

57> ^y] o]Xy^^^^]p^:^^](^Q)^ ^7l^o)l €^7])*>^ ol^}.^^^^ 




[020057631 



^^ 'U^}: 2004/1/16 



B#(30)<:>1 ^11^;^ -g-7l» ^}-%-^}^ ^o] #0.0^. ^7] ^^^i4H€-(30)ol ^^^^^ 

-§-71^ ^^oJl t^^7^ ^^^^1^<:>^ ^}-%-^ ^ 9X^^. ^ ^^^fe ia^7K32)7> ^wl 

-H-'a^^ ^7l7> ^7] ^^^M-Hf-(30)3!l- -g-oj^i-Til ^ ia^tbt^. 

58> -M. ^t^<ifl Itj.^ ^Bl(8)^ ^7]f^<Hl iE^5l<^ oj- -^«|l7>>i ^f-o] ^<g#^^ :^]P]^7] 

^^S-Ai, Al-g- 7>W €Bi(8)S.^ n^^^. n^^^. €e](Depth Filter), 

€^(Membrane Filter) ^<^1 Sl-^^^^ , ^V^^^Hl^ ^>^^Bl7> ^-cf. 
59> ^ ^igoJl rc).^ ^zi-^^KlO, 10')fe ^7l« *7l^^fl #3. :^^^} 

71 ^tb ^71 ^] 1 ^Z^-^^KIO)^ ^7] ^Bl(8)^ ^^<^ ^^^^151<>1 S|til2:(12) 

^7l#ofl $;(||*Vfe 4^^^ ^171^>T^. ^7] y^] 2 ^2]-;g-:xl(iO')fe >S-7l ^^1^(12) 

S.^^ -B-^ys)^ ^7l^oi] ^;=^fl^>fe ^^^1?1 ^wls(i2)^ ^V^ojl 

10')^ 0 xfl^i lor. B>^2j^>7)]^ 1 sr* -B-^l^V^ ^c>l #1:1- 

'«#<^1 ^wl7l- #^51<H SZ-^T^I, n ti>r^^o.^ 41^^:?]:^ >8-7] iJi^^:?]:5l 

1-^ tHlr^ (bubbling) f-^S.-i^ >S-7l ^ Wl2:(12)vfl-?-cfl ^/5E^ ti] 
^S^o] ^w]^ °a^^>7fl -^^1^1^ ^ $icl-. 

6i> t!:^, ^7] z^-2q-o^ SlHlS(12) tfl-^^ ^7]:^ S:?i<»ll>H ^1^51"^ ^S^^^ ^^o] o]^ol>^]2. 
^■ ^^tb ^JE 55 vfl;^l 601CS. ^^Isjp^, Ajs^ sj^lsl $1= 59&S. ^ 

^<^1 #Cl-. ^7] ^ti]2:(12)«^ Sla]^ 4: #^ ol^^l ^ 

tl- ^'^'l ^>-§-m ^ ^fet^l, ^7] ^ti]o^ ^^^^ 50 80%, til-^^^>7flfe 60 70%, 
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^•S] «>^aj^7fl^ 65%7> ^t^. 5E^, ^S^n^ al^^V Al^s. ^^A]?]^ ^1^3^^ 
62> olnfl, >^7l SlHHl ^1^51-^ ^f^^>7l ^tfl^i^ Slti]^(12)«:>ll ^^*>7l ^<^] ^ 

<y=7]^-f-B] ^Bl^V*:^ ^7] S)Wl2:(12)oil f^^S)^ SjlSloll <^^^ ^7H>^ iJ"^-^^ t^l ^3 

€ ^^€(seeding compost ) ^^l 2l- 

64> ^^]. ^7] Z]-Z^-o^ £|yl2:(12) ^ S) H] nVo] £) Wl2:(12)oll A] ^^S^>fe olA]-^^^^ AJg 

35> ^ ^T^cj] 4^ Wl^AV^S]^ 7].>,^^7](16)^ ^7] ^ial2:(12)<i{l>H ^«fl 

36> ^3-71 Hl^-jOr^iil^ 7l.^^^7](16)^ ^«j.6|) ^B]^ 2 ^7] ^H^(14)S.^Bl 13|1#S] 

oil ^^^^ ^^^7> ^H]^ -i^l^VJl. ^7] ^%^o\]A^ <^ 

^iq-^S-oflAi ^^^O] ^^^^ ^^^4* ^^Bl(34)S. ^4^*H ^7l^ofl 3C^£|0l sife o] 
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»> ^ ^^El(34)^ 7>iii^^7l(16)<^ ^^3^ol w]^ 

-tt^^^ 7>i^^7l(16)S^Bl <^^^^^ eflolE]^ ^ 7l^^ ^7l 

1 ^7l>llo^-^(4), 2 ^7l;«ll<^l^(6) ^ S1H12:(12)<H1 ^^^^Isjo^ >^7l ^1 1 ^7l;^l<H-?- 
(4) ^ 2 ^7l;*ll<^^(6) ^ ^^2,(12)^ -H-^, . ^£ ^ ^^^^ ^Al:t!:^S. 
;*lH«l-3i TCP/IP -f-il-i: "^l-S-^M JS.q^%l- ^ Si^, 

^ ^71-^ I'l^S-i-'^l 200g^ ^VM-^ £|tilS(12)ofl ^:5l*>Jl, >^7] ^l-M-^ Sltl]2: 

(i2)<^ ^wm^ a ^tii2:(i2)«^ ^^tb ^ ^711- <a-^^s.s. -^<a 

aIt!^ ^g-^^l-Jl, ^7] ^^^^7l« >|] 1 ^7]^]o]:^(4)S. «^l^A]^cl.. ojafl. >a-7] 1 ^7] 
^H^(4)oll S^5l<^ ^fe q#«l:ti(20). -^^^1(24), <a-^;^l(26) ^ ^lH'tti.(28)# ol-g-^V 

'i> ZL cf^, >a-7l 1 •§-7l;i|l<H-?-(4)€- ^7lfe >S-7l 1 ^7l;i|H^(4)^ 6^:1 
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^7]^ ^B\i8)S. ^W^<=^ ^7lf^ofl ^]7]S\^, ^7] SL^^^o] :^]7]^ 

^7]^ Till 1 ^2^-^^1(10)5. o1^2£)o^ 0 ^fl^l lOTC^ ^^^t^. '=>M. ^7] ^fl 1 

(lO)S. -fi-'a^ ^7]7} ^^S\^ ^o] ^^S^^n ^^S^ 1-^ ^7] 4 1 ^Z?-^^l(10)^ 

^^^^1(10)^ ^m:^^. 

72> -L Cf^, >a-7l ^Zl-^ ^7l» A]^ ^ ^ti]7> ^^1^(12) ^ ^^]^o] Sl^l^ 

(12)S. zi-zl- •^l^'Al^rf. o]!^, z^-zl-^ ^Wl2:(12)^ ^Hfe ^ 55 ifl^^l 65^5. ■^^]^ 

(12) xfl^<H1 ^1^ ^/S^ ^]^S1-<^1 ^Wlofl ^^-i- ^^«jl^T^, SlWlS 

(12) xfl^*^ A]s ^/:£^ ^ttl^ -^71 ^til^fl ^^t!: 

73> tt^. .^-71 2]-2l-^ SlH]2:(12)<Hl'^i Hf|#Sl^ C>1 i^f-S^l-fe ^7]^ -^-71 ^2^Si\ ^B] 

2:(12)S^ ^^^ofl "^^^^1^ ^] 2 ^^^^]aO')S. -B-^a^^ ^zl-^^S.'i^l -^7] 2 
^21-^^1 (10' )S. ^7lf^ol] ^^13:4. 

74> oi7]Ai. ^7l ^-^^ -^7] ^1 2 ^2^-;g-^l(10')^ ^^ofl ^«12:(12)^ 

c|] ^a]^ ^o] ^11^^^ iii^^:?}-^^ ^=^^^1-7114 -^-71 2 ^2^-;^^](io')o] 5^:^^ 
7S> ZL t]r^, ^7] >11 2 ^2l-^>^l(10')S-¥-Bl wfl#£l^ o]^^^^^ 5Lf-*>fe ^7]^ 

71 zl-zh^l ;*|1 2 ^2l-;g-^l(io')oll ^^^^1^ ;0l 2 ^7l;*lH^(14)S. -R-<a5li^. >a-7l ^ 2 ^7] 
;^H^(14)S. ^7l^ >S-7l zl-z]-^ ;^ll 2 ^7l;^lol-^(l4)» ^^^§>^ M««lw(20') ^ 

-^^:^1(24')<H1 sl^H ^H^^^i ^7l zl-z^-o] ;()l 2 ^7l;*lH-f(14)ofl 
-a 7l->i^'il 71 (16)^1 ^^^^7} ^til^g ^3il.*H S^^(18)«^l 3L^€t4. 
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<H-?-(14)* ^3}-^ olAi-^^^l- s.^^ ^7]^ o]^^^^ 2^^^ ^^^<^ ^7] wl^^^s] 
^ 7>>i^^7l(16)«^ ^^Sl<H Sl^ ^^Bl(34)S. -3-71 ^^Bl(34)S. 

olAV^^^ tflolBlfe ^^Bl(34)«^ ^^c^ 5^1>a-5|<H ^^«flS.l- ^^«>7)1 €4. 
^7] ^3^^115.^ -y^^ 7]^^ ^7l -^t?-^ 1 ^ 2^ 

77> >8-7i wi^-a-^^q-a 7v.ii^^7i(i6)^ ^«fl ^7i^o.^ 

*>^i5ll, >S-7l ^^A-^ :^iE. ^H7> ^ 71-^1 SL^^^7}d^, #1^. lOOOppm. 

4000ppm. lOOOOppm SOOOOppm^ 7>rfi-i- §«]^H wlH^H ^^>* ^^^> 

78> at}:, wl^-tlr^i^l^ 7>>i^<^7l(16)7> Al^«»fl xcj-^ ^^q. ^^>A<?1^ ^ 

^-f , c>l« -S.^^71 -^IsM 7l^^:S(standard)<Hl J^q- H -^S.!- 

^Jl -^^71 (working standard)^ ^ti]^><:«^ :a^sr>ji wlii7^^Br>o^ ^X\^ 

79> tb^, ^71 1 ^7l;^H-^(4). 2 ^7]^1ol-^(6) ^ ^«l2:(12)^ ^7] ^^B](34)<^ ^ 
(34)<^ -^^1*>S.^ 

■i: ^-^^l^l?! ^-SH ^7l £1H]3:(12), /^l 2 ^ z]"^:^] ( 10 ' ) . 2 ^7] ;^lo1^(14) . al^^^ 
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7>>x^^7l(16) ^ i^^(18)» ^^V2^ ^^^^Itb «^>M-S1 Afls.^:^(36)s. €l- 

<^ ^^7^ ^^1^>31, -^7] Z}-Z^-5l -gl-^^f (36)«^1 i^SlcS ^fe Sl«]2:(12)«^l ^<a^ 



32> <^Alc^l 1> 

'a=^>^7l7l, tl:^]. -^^^lEMass Flow Controller, KOFLOC. , ^^^^["a-^Tflol;^! , ai-^:;^} 

^7l7l, ^^], ^^>^o.S ^ ^71 ;^l3.«lw.o^ ^«c}-<^l lON-NaOH ^-§- 

34> -L t^^, ^^^^fl ^wl^ ^7] lON-NaOH ^-§-^-^0] ^ifl^:|:^ o;^^ ^7]$] ^^^^S. ^^m^^ 

^ ^13- o.^ ^z^-;S-^l[BA'ra CIRCULATOR, JEIO TECH, ^^19 ^^1«>5|i=f. 

35> ZL rf^, >^7l '^2^-;g-;Sl[BATH CIRCULATOR, JEIO TECH. 501^^^^ ^ 7fl 

^ ^ n ^ *>M-^ ^^^o] 200g ^ €l-^ii.ii[SIGMACELL 
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type 20. SIGMA, ^]^] 3.5g^ ^^*>Jl. x^t^:^] Sjal^:*^ ^^o] ^vj ^h] 200g^^ # 

^71 ^^^71 >«^«fl^^ J1^:^}1- ^Sfl^m ^1^51-^ ^^^>^-^^ . 

#\+ ^^1^ -^^^^ 65%. pHfe 8.610] ^tf. 
i6> ^7] [BATH CIRCULATOR. JEIO TECH. ^•^I'Hl^i ^^l^iS. -fr^a^l^ ^7]^ 

45sccm<^l^i:^. 

^lEMass Flow Controller, KOFLOC, ^^^^1-^1-^. ^7] -fr^;^l[Mass Flow Controller, 

KOFLOC, ^32)-sH ^7]^ ol^^S«^l til^-ar^i^^ 7}->ii^^7l [A-SENSE-D. 

SenseAir. ^^1^ ^ ^7] ^^a^* l-^tl: "§■7)7} 

7] -^71^ ol^^S. 'M:^l*>^tl-. 
38> ZL t].-%-, -^7] wl^AV^^^^ 7l->i^^7l[A-SENSE-D. SenseAir, ^ii^l^]* ^^^Si\. -^^^^ 

[Mass Flow Controller. KOFLOC, "^-g-] ^ J^wls^ ^^a-^^ ^^-7] ^ff-B^ofl ^^aI^c)-. 

39> cf-a-, ^7] wl^-JiV^^ii]^ 7l-^^<^7l[A-SENSE-D. SenseAir, ^ii^l^jS. -^7] ^a]soi]Al ^ 

30> n ^uif^ S 1, £ 4 ^ 3E. 5S. i-|-^!iSt:l-. 

3i> <^Alojl 2> 
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92> ^A]<^1 132). ^o^^ ^^^S. ^Al^s), ^71 ^*S.j5.:i[Sia!ACELL type 20. SIQJA. i^l^] tfl 
^ PBAT DSE[olefl^^. ^V-g-^^cf. 

34> <^A]c^l 3> 

95> ^Alc^l 131). ^<^^ yJ-'^-^S. ^^I^Vsj, ^7] €»^-2.iii[SI(aJACELL type 20, SIGMA, p)^] c)^ 

^ PBAT MSA[ol2fl^«|-. A>-§.^^cf. 
36> n ;g3i).» £ 5ofl u|.E).^t:)-. 

37> <>^X\d\] 4> 

38> 13Z). ^^t!r ^Al-SrVs). >a-7l €1-S..2.^[SIGMACELL type 20. SIGMA, n]^] xfl 

^ PBAT NC[olSfl^tJ-. tb^]» A>.§.§>^c)-. 

30> [a 1] 









1 


41.5318 


5329.8 


^^Ml 2 


61.5235 


7894.95 


^^Hl 3 


61.1175 


7843.85 


^^Hl 4 


62.2201 


7984.9 



51> <Wl3i7 '^Al<^> 
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D2> ^^^^ ol^tl- >^5^^3£ 

^ [Mass Flow Controller. KOFLOC, ^^], "a-^^l[<a-^7l]ol^] , ^'^^7^^7]7], ^^], ^]3.m^ 

1- ^^HAs. <a^^^m ^ ^a«a«.^ lON-NaOH =^-g-^<^i sx^ j^^^i 

M> ZL r^.^, ^^^c]] ^ti]^ lON-NaOH ^-g-^<^l ^K^^ -§-7l^ ^^^S. 

^ ^^^^ ^zt^:^:] [BATH CIRCULATOR. JEIO TECH, ^^M^^. 
05> ZL r}^, ^7] ^z]-^^][BATH CIRCULATOR, JEIO TECH, t!:^]«Hl SGL-^^lsl :^ 7fl 

^ ^ -L ^ ^>q-s1 slHl^o^ ifl-f-oi] ^A]<m lofl A>-g-^ sialfi]. ^<^^ ^w] 200g ^ 

^1-S.jS.^i[SIGMACELL type 20, SIGMA, i^l"^] 3.5g^ ^^^1 #^«>al, ^^^] ^^]2:<^ ^^o] 
#\+ Slti) 200g^^ ^^^>J1 ^7] -B-^l*>^i=f. tt^, ^7] 

f^^S)^ Sltilfe ^7l Sltil2:0)l ^^^>7l ^o]] ^^^^^^ ^#;=^V* ^^oWfe l^l'^^l-^ 

y1S<H] ^^H i^^>S|t^. <^M ^^Hl^ ^ 0.4N KOH 130rdSi\- ^ 2N BaCl2 

26m47l- ^-§-^<>l Slnf. 

07> H i:?-^. >S-7l 5.^-§-7l* #^«r| ai7^«f|-c^ ^7l^6j| 3£^S)o1 o]X}:^^4.7> ^7] ^c;^ 

-§-71 xfl-^^ ^-§-*>S.^ ^ ^ ^-§-0] ^M.^ ^ 91= I2ni«« #|«>c«l lOOm^ H 

7]^ ^zl-^el-^aoj] 
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-g-«>fe ^7] ^-§-^ H ^-g-^ 12in««^^ lOme^l ^-^r^^^ ^-S-^*^! 



io> [^-S-^ 1] 

2KOH+CO2 2K+C0 1'+H^O 



Ba(Cl)2+CO 3" BaCO^+2Cr 



12> «^7lA-l, >^7l K0H:C02fe 2:1^ ^-l-^tq-. 

13> ZL^B-S.. ^^^^ ^^1 i^-S-71 ^-§-*-^^ <a= ^ 1/13^^ #1^ ^<^1S.S. 

15> ^a!l-» 4-^1 q-&l-)*Cl-. 
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16> <^-^> 

18> >a-7l IE. 6<^ H>5i|. ^o], 2,7] 1000ppm«^ ^ei|<>1 o]>y:^^>5^o^ o^o] 3^^<^ 

200ppm e^-t^ ^Qr ^ 9X^t]., ::l^S.S., ^a]*:^] id\] a}^^ aIs.^ -tl-S-^^iESIOJACELL 
type 20, SIGMA, ^]^]7} <^ 3<U ^91 80%o]^ ^S^^^ ^-^S^i, <^]^ ^7] -M^Hl 1^ -^1^ 
^ ^}-%-^ €^S.SL^i[SlGm:ELL type 20, SIGMA, ^]^]7} ^i^^^^ ^-t 

i9> tlr^, :£cfls ^-f . ^ ^^<^1 tth^ ^S^tflH 
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1] 

n ufl#^fe ^7lSl -^^ ^ S^^^ 1 ^7U]o]:^U), ^y] >ll 1 ^7HH^(4)ofl 

^7] ^Bl(8)«^ ^^-i^l^^H ^7] ^B](8)» ^3^tt ^711- >fl 1 ^Zl-^^^l(lO), 

7l ;tfl 1 ^2t^^l(10)«Hl ^^^^1^)01 >8-7l ^] 1 ^Zl-^^1(10)» ^2}.^ ^7l7> 

>fl 2 ^21-^^1(10'). -^71 2^-z^■o] »] 2 ^4^^1(10')«i "S^^^lslcH ^7] 7^] 2 ^^^^] 
aO')S.^B\ ^7]^ 2:^*>fe ^o]Sl ^ 7fl o]^o^ 2 ^7l;*iH-f-(14), ^ 

71 2 ^7l^lcH^(14)<Hl "^^^^ISlol i3fl#E]^ ^7l^^l 5L^^ olA}.^^^o^ 

» ^^S. ^ 7fl 7l->i^^ 71(16). ^71 zl-zl-sl al^-tt^iq-a 7} 

^^^7l(16)» ^7l# S^-SV^ 5.^^(18) ^ ^7l >ll 1 ^7l;^H-^(4). ^1 2 ^7l>n 

<^^(14). S|til2:(12)«^l <?im^^l5l<^ ^^^}JL ^7] Wl^AV^Sq^ 7>>i^^7l(16)<:'ll 

^^^o] cflolBll- 351#«l-fe ^^Bl(34)-1- ^^^^ «m ^3^«fliE 

^^1. 
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2] 

:^ 1 -^7l;^H^(4)7> qi-«fla.(20), -a-%=;^l (24) . <a-^;^l(26) ^ ^l3«lti(28)S 

3] 

2 •^7l;»llcH-?-(l4)7> M#«fly(20'). -^^7|1(24')» i^*>fe ^^i^S 

4] 

^71 ol>a:^^:dl>ll7]^^l(6)7> ^^^q-H#c>l ^fl^^;^ o;^- ^7]oi| ii7^7](32)7l- ^H]^ 

iii^ -^S^ -^^15)^ ^<>]S. ^ 7fl ol^o^ S)W]2:(12) ^ ^>l-)-^ SlWl^(12)<^l ^;^*]. 
jl^]. ^S^^A^ JL^x} ^ nl^l^o] sjHjs. -g-^i ^:5l^>ji ufp^;:^! t3lS(12)oll ^ 

ii) ^7l i -^^^j] ^ofl o1a>^^-^^ >l]7l^>fe 

iii ) ^7] ii)oi ^^p^^ ^7]^o]] ^:,^^}^ -a-^7>^» y^T^t}^ rj- 
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iv) ^^-71 ^:^] ui)^ •^n7}^^7} :^]>]^ ^71* ^^^^^^ ^Til, 

V ) ^7] iv)2l ^7l# Z^-Z^-o^ SjtilS^ -B-SJ^l^ ^^7l<:.llAi ^ W] 

soil #^5|<H o^^ jL^y(\. ^ ^till- ^^fl^l^lfe 

vi) ^7] v)^ ^^a^^ o]a].^^^§ Jff-^^ ^7l« zl-z?- ^ 

vii ) ^7] vi)ol]>H ^7l^ofl S^slol o;tfe ©l^^^^iS^ ^s.^ ti] 

viii) ^7] vnM^ ol^v^^^o^ cflolB) ^^BjS. ^^*]-c>^7>^^o.s. 

ix) -3-71 viii)* 7]^ HH#i^fe ol^sl-^^* ^7l«- z^-z^- 5£^«Vfe 
# ^^^^ ^^U-^. 
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11 
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